U.S. SPACE INDUSTRY ‘DEEP DIVE’

A COLLABORATION BETWEEN THE DOC AND THE USAF, NASA, AND NRO

FIRST WAYPOINT PRELIMINARY FINDINGS

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



U.S. Space Industry ‘Deep Dive’ Assessment
- Background

- Partnership with the U.S. Air Force, National Aeronautics and Space
Administration, and the National Reconnaissance Office.

- The principle goal is to gain an understanding of the intricate supply chain
network supporting the development, production, and sustainment of products
and services across the defense, intelligence, civil, and commercial space

sectors.

- Objectives:

a) Map the space industrial base supply chain in unprecedented detail;
b) Identify interdependencies between respondents, suppliers, customers, and USG agencies;

c)  Benchmark trends in business practices, competitiveness issues, financial health, etc. across
many tiers of the industrial base; and

d) Share data with USG stakeholders to better inform strategic planning, targeted outreach, and
collaborative problem resolution.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



U.S. Space Industry ‘Deep Dive’ Assessment
- Background (cont.)

- All partners worked together to develop a survey that
minimized industry’s burden and meet the objectives of all
stakeholders.

- Open and cooperative collaboration between partners was critical to
making this assessment as success.

- All partners will receive the survey data — they know best how to use
this information to support their respective missions.

- In June 2012, the ‘Deep Dive’ survey was distributed to
approxmately 9,150 organizations, including companies,
universities, non-profits, and USG agencies.

- The collection is divided into three, three-month long
waypoints. We have reached the first waypoint.
- The data in this presentation is based on surveys collected in the first
three months.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Overview of First Waypoint Data

Respondents by Type of Organization First Waypoint Respondents by Average Annual
Net Sales (2009-2012)

Commercial Companies 1,018
_ » Very Small
Universities 42 (Less than $5M)
Non-Profit Organizations 19 Small
140
U.S. Government (55— 10M)
Agencies i
Medium 278
510-s0m)
Large
(S50 — 250 M) 151
Very Large 35
64% Respondents are small businesses, as defined (Greater than $250 M)

by the Small Business Administration

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Self-ldentified Small Businesses by Type

64% Respondents are Some
Type of Small Business

Small Business
(Defined by
SBA)

Women Veteran Minority 8(a) Firm
Owned Owned Owned

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Location of Respondent Parent Companies

Germany
2%

France
3%

United Kingdom
3%

Parent Companies

Located in 19
Countries

United States
77%

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



U.S.-Based Respondents by State

California
23%

Connecticut

2% \

Maryland Virginia
3% 5%

Arizona
3% Colorado

New Jersey lllinois 5%

3% 4% . Florida
Ohio 5%
4%

Massachusetts

New York Pennsylvania 5%

4% 4%

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Respondents’ Primary Business Line

Other (<3%)
Professional services 16%
(legal, accounting,
consulting, etc.)
5%

Manufacturing
(including assembly)
38%

Information Technology
(software, hardware,
installation)
6%

Other Services Not on
the List
7%

Research &
development
14% Distribution/brokerage/
reseller/retail
14%

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Respondents’ Primary and Additional Business Lines

Manufacturing (including assembly)

Research and development

Product and design engineering (tooling, new processes, etc.)
Testing/evaluation/validation
Distribution/brokerage/reseller/retail

Integration (product, systems integration)

Information Technology (software, hardware, installation)
Maintenance/aftermarket/repair/refurbishing services

Other Services Not on the List

Material finishing (machining, coating, plating, heat treating, etc.)
Professional services (legal, accounting, consulting, etc.)
Inspection and quality control

Manufacturing systems development and management
Material preparation (casting, forming, molding, forging, etc.)

Raw materials

0 100 200 300 400 500
# of Respondents

B Primary Business Line ~ ® Additional Business Lines

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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% of Respondents

Percent of Respondents Serving Selected Market Segments

100%
90%
80%
71% of respondents serve more than

0% one of these market segments
(0]
60%
50%
40%
30%
20%
10%
0%

Space Aircraft Electronics Energy C4ISR Missiles  Ground Ships Other Healthcare
Vehicles
Source: U.S. Department of Commerce, Bureau of Industry and Security, 10

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



The Product and Service List

The Product and Service List is comprised of 360 individual
products and services, grouped into 16 general segments.

The list is designed to capture how respondents fit into the
space industrial base.

Product and Service Segments:

A. Spacecraft & Launch Vehicles Power Sources & Energy Storage

l.
B. Propulsion Systems & Fuels J.  Electronic Equipment
C. Navigation & Control K. Computer Hardware & Robotics
D. Communications Systems L. Software
E. Space Survivability, Environmental M. Materials, Structures, and Mechanical
Control/Monitoring, and Life Support Systems
F. Payload Instruments & Measurement N. Manufacturing Tools & Specialty
Tools Equipment
G. Ground Systems O. Services
H. Non-Earth Based Surface Systems P. Research & Development
Source: U.S. Department of Commerce, Bureau of Industry and Security, 11

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Products and Services Provided by Segment

O: Services

P: Research & Development

M: Materials, Structures, and Mechanical Systems
J: Electronic Equipment

L: Software

C: Navigation & Control

F: Payload Instruments & Measurement Tools

D: Communications Systems

N: Manufacturing Tools & Specialty Equipment

B: Propulsion Systems & Fuels

E: Space Survivability, Environmetal Control/Monitoring, and Life Support

347 of the 360 Product and Service Areas are

I: Power Sources & Energy Storage represented in this first dataset.

K: Computer Hardware & Robotics
G: Ground Systems 115
A: Spacecraft & Launch Vehicles 112

H: Non-Earth Based Surface Systems

0 200 400 600 800 1000 1200 1400
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 12
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product/Service Areas Provided by Respondents
— All Segments

P11 - Modeling, simulation, information technology, and processing
020 - Professional services

025 - Software and algorithm development services

P21 - Other space-related research & development focus

032 - Systems engineering

P19 - Theoretical and scientific R&D

030 - Space-related design and engineering services

021 - Program management and support services

P13 - Payloads, science instruments, and sensor systems

L7 - Modeling, analysis, and visualization software

014 - Machining services (includes cutting, boring, grinding, etc.)

P9 - Materials

033 - Testing or inspection of space-related equipment (includes inspection,...

034 - Other space-related services

015 - Maintenance, repair, and rebuilding services

40 60 80
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product/Service Areas Provided by Respondents
— Excluding Services and R&D

L7 - Modeling, analysis, and visualization software

M48 - Precision machined parts

J5 - Circuit boards

K1 - Computers and data processing equipment

L11 - Simulation software

N28 - Other machinery utilized for space-related manufacturing/servicing
J8 - Connectors

M2 - Plates, sheets, etc. (specify materials to the right)

M54 - Other space-related materials, structures, or mechanical systems
111 - Wires and cables (electrical)

M1 - Bars and rods (specify materials to the right)

M3 - Pipes and tubes (specify materials to the right)

J34 - Other space-related electronic equipment

D1 - Antennas/antenna systems

G5 - Other space-related ground systems

20 30 40 50 60
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Products and Services Provided by Commercial Organizations
- By Organization Size

O: Services

M: Materials, Structures, and Mechanical Systems
P: Research & Development

J: Electronic Equipment

L: Software

F: Payload Instruments & Measurement Tools

C: Navigation & Control

D: Communications Systems

N: Manufacturing Tools & Specialty Equipment

B: Propulsion Systems & Fuels

I: Power Sources & Energy Storage

E: Space Survivability, Environmetal Control/Monitoring, and Life Support
K: Computer Hardware & Robotics

G: Ground Systems

A: Spacecraft & Launch Vehicles

H: Non-Earth Based Surface Systems

® Very Small

0O 100 200 300 400 500 600 700 800

m Small

# of Products and Services Areas Provided

® Medium ™ Large

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

900 1000

15



Products and Services Provided by Universities*

P: Research & Development

O: Services

F: Payload Instruments & Measurement Tools
L: Software

C: Navigation & Control

K: Computer Hardware & Robotics

A: Spacecraft & Launch Vehicles

G: Ground Systems

J: Electronic Equipment

E: Space Survivability, Environmetal Control/Monitoring, and Life Support
H: Non-Earth Based Surface Systems

I: Power Sources & Energy Storage

D: Communications Systems

M: Materials, Structures, and Mechanical Systems

0 50 100 150 200 250 300
# of Products and Services Areas Provided

* Based on 42 responses from universities.

Source: U.S. Department of Commerce, Bureau of Industry and Security, 16
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Products and Services Provided by U.S. Government Organizations*

O: Services

P: Research & Development

M: Materials, Structures, and Mechanical Systems
C: Navigation & Control

L: Software

J: Electronic Equipment

A: Spacecraft & Launch Vehicles

E: Space Survivability, Environmetal Control/Monitoring, and Life Support
D: Communications Systems

H: Non-Earth Based Surface Systems

F: Payload Instruments & Measurement Tools

K: Computer Hardware & Robotics

I: Power Sources & Energy Storage

N: Manufacturing Tools & Specialty Equipment

B: Propulsion Systems & Fuels

G: Ground Systems

0 10 20 30 40 50 60 70 80 90
# of Products and Services Areas Provided

* Based on 8 responses from U.S. Government organizations.

Source: U.S. Department of Commerce, Bureau of Industry and Security, 17
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Products and Services Provided by Self-Identified Small Businesses*

O: Services

P: Research & Development

M: Materials, Structures, and Mechanical Systems
J: Electronic Equipment

L: Software

F: Payload Instruments & Measurement Tools

N: Manufacturing Tools & Specialty Equipment

D: Communications Systems

C: Navigation & Control

K: Computer Hardware & Robotics

I: Power Sources & Energy Storage

G: Ground Systems

B: Propulsion Systems & Fuels

E: Space Survivability, Environmetal Control/Monitoring, and Life Support
A: Spacecraft & Launch Vehicles

H: Non-Earth Based Surface Systems

701

0 100 200 300 400 500 600 700
# of Products and Services Areas Provided

* Based on 698 responses from self-identified small businesses. Includes all types of small businesses.

Source: U.S. Department of Commerce, Bureau of Industry and Security,

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Products Provided by Respondents
— Manufacturing vs. Distribution

M: Materials, Structures, and Mechanical Systems
J: Electronic Equipment

L: Software

C: Navigation & Control

F: Payload Instruments & Measurement Tools

D: Communications Systems

N: Manufacturing Tools & Specialty Equipment

B: Propulsion Systems & Fuels

E: Space Survivability, Environmetal Control/Monitoring, and Life Support
I: Power Sources & Energy Storage

K: Computer Hardware & Robotics

G: Ground Systems

A: Spacecraft & Launch Vehicles

H: Non-Earth Based Surface Systems

B Manufacture M Distribute

300 400 500

# of Products Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Sole Manufacturers/Distributors of Products*

Sole U.S. Distributor Sole Global Distributor
2.5% 0.7%

Sole Global
Manufacturer
6.8%

Not Sure
8.5%

Sole U.S. Manufacturer
9.4%

Not Sole
Manufacturer/Distributor
72.2%

* Based on the total number of product areas identified by respondents.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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# of Respondents
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Support for Space Programs By USG Organization*

358

NASA

Respondents are providing 7,390

products and services in support of
USG space programs

U.S. Air
Force

4 1 1
I
NOAA  U.S.Navy Missile Other U.S.Army DARPA NRO FAA NGA
Defense
Agency
* Respondents identified direct support of a specific USG space program
Source: U.S. Department of Commerce, Bureau of Industry and Security, 21

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Support for USG Space Programs Based on Respondent Participation

Space Shuttle Program

International Space Station Program

Constellation Program

GOES-R: Geostationary Operational Environment Satellite
JWST - James Webb Space Telescope

Hubble Space Telescope

MSL - Mars Science Laboratory

NPOESS - National Polar-orbiting Operational Environmental Satellite System
EELV Delta IV - Evolved Expendable Launch Vehicles
Cassini

SBIRS - Space Based Infrared Systems

LRO - Lunar Reconaissance Orbiter

JPSS: Joint Polar Satellite System

MUQOS - Mobile User Objective System

AEHF - Advanced Extremely High Frequency

Respondents selected

from a list of 205 USG
space programs and
were allowed to
identify other relevant
programs.

20 40 60 80 100 120
# of Respondents
Source: U.S. Department of Commerce, Bureau of Industry and Security, 22

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Critical Suppliers

Respondents identified 2,667 unique, critical suppliers that support items on the Product and
Service List.

These suppliers most commonly supported respondents with materials, structures, and
mechanical systems, electronic equipment, and services.

Fourteen percent of products and services provided to respondents were from sole source
suppliers. Twenty-three percent of products and services were from single source suppliers.

Respondents identified critical suppliers from 45 countries.

— Based on the number of products and services provided, the most prominent non-U.S. suppliers
were located in Japan, Canada, Germany, the United Kingdom, and China.

— Non-U.S. suppliers most commonly provided respondents with materials, structures, and mechanical
systems, electronic equipment, and communications systems.

Source: U.S. Department of Commerce, Bureau of Industry and Security, 23
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top Products and Services Provided by Suppliers
— by Product and Service Segment

M: Materials, Structures, and Mechanical Systems
J: Electronic Equipment

O: Services

D: Communications Systems

N: Manufacturing Tools & Specialty Equipment
L: Software

P: Research & Development

K: Computer Hardware & Robotics

I: Power Sources & Energy Storage

F: Payload Instruments & Measurement Tools
B: Propulsion Systems & Fuels

C: Navigation & Control

E: Space Survivability, Environmental Control/Monitoring, and Life...

G: Ground Systems
A: Spacecraft & Launch Vehicles

H: Non-Earth Based Surface Systems

2167
0 500 1000 1500 2000 2500
# of Products/Services Provided
24

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product and Service Areas Provided by Suppliers

J17 - Integrated circuits/semiconductors (excluding ASICs)

M15 - Chemicals

M54 - Other space-related materials, structures, or mechanical systems
M48 - Precision machined parts

M2 - Plates, sheets, etc.

134 - Other space-related electronic equipment

M1 - Bars and rods

K1 - Computers and data processing equipment

J8 - Connectors

15 - Circuit boards

014 - Machining services (includes cutting, boring, grinding, etc.)
033 - Testing or inspection of space-related equipment

017 - Plating services

L7 - Modeling, analysis, and visualization software

M21 - Substrates

207

214

50

100 150
# of Products/Services Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Single and Sole Source Suppliers*

Sole Source Supplier
14%

Single Source Supplier
23%

Not Single or Sole
Supplier
56%

* Based on the total number of products/services supplied

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product and Service Areas Provided
by Sole Source Suppliers

134 - Other space-related electronic equipment

M14 - Adhesives

014 - Machining services (includes cutting, boring, grinding, etc.)

117 - Integrated circuits/semiconductors (excluding ASICs)

M54 - Other space-related materials, structures, or mechanical systems
J25 - Oscillators and piezoelectric crystals

J5 - Circuit boards

M27 - Beryllium-based structures

D1 - Antennas/antenna systems

B10 - Nozzles

J8 - Connectors

M31 - Glass fabricated structures not specified elsewhere

11 - Batteries (lithium ion, nickel hydrogen, nickel cadmium, silver zinc, etc.)
B8 - Liquid rocket motors, engines, and their components

J3 - Capacitors

0 10 20
# of Products/Services Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Location of Suppliers by Country*

Japan
2%
Canada
2%
Germany

United States 1%
88% N United Kingdom
1%
France
1%
China
1%

* Based on the total number of products/services supplied

Source: U.S. Department of Commerce, Bureau of Industry and Security, 28
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



State Location of U.S.-Based Suppliers

California 551
Pennsylvania
Massachusetts
New York
Texas

Ohio

Florida
Colorado
lllinois

New Jersey
Maryland
Arizona
Connecticut
Minnesota
New Hampshire
Washington
Virginia

North Carolina
Michigan
Georgia

Other 682

0 200 400 600 800 1000 1200 1400 1600 1800
# of Products/Services Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 29
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product and Service Areas Provided
by Non-U.S. Based Suppliers

J17 - Integrated circuits/semiconductors (excluding ASICs)

M21 - Substrates

D14 - Other space-related communications equipment and components
J34 - Other space-related electronic equipment

L11 - Simulation software

M54 - Other space-related materials, structures, or mechanical systems
11 - Batteries (lithium ion, nickel hydrogen, nickel cadmium, silver zinc, etc.)
M15 - Chemicals

D12 - Signal receivers and transmitters

J19 - Lasers and laser systems

M4 - Precious metals

J33 - Traveling wave tubes, amplifiers

N28 - Other machinery utilized for space-related manufacturing/servicing
J5 - Circuit boards

D1 - Antennas/antenna systems

0 10 20 30
# of Products/Services Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 30
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.




USG Space Programs with the Greatest
Non-U.S. Based Supplier Support

Space Shuttle Program

International Space Station Program

WGS Block | - Wideband Global SATCOM
AEHF - Advanced Extremely High Frequency

WGS Block Il - Wideband Global SATCOM
WGS Block Ill - Wideband Global SATCOM

GOES-R: Geostationary Operational Environment Satellite
SBIRS - Space Based Infrared Systems

Commercial Crew and Cargo Program

DISA EMSS

Earth Science Technology

LRO - Lunar Reconaissance Orbiter

GPM - Global Precipitation Measurement
EELV - Evolved Expendable Launch Vehicles

MSL - Mars Science Laboratory

programs with 283

products and services.

Non-U.S. based suppliers
support 118 USG space

6 8 10 12 14

# of Products/Services Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Non-U.S. Supplier Support to USG Space Programs

126

NASA USAF NOAA

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Type of Non-U.S. Based, Space-Related Customers*

Government Defensé

Government Non-

Defense
17% Non-Profit
Organization
1%
University
2%

Commercial
Organization
74%

* Based on the total number of products/services supplied

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Canada

France

Japan

Germany
United Kingdom
Italy

India

China

South Korea
Russian Federation
Spain

Brazil
Netherlands
Mexico

Australia

Top 15 Locations of Non-U.S. Based,
Space-Related Customers*

225

0 50 100 150 200
# of Products/Services Provided

* Based on the total number of products/services supplied

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Utilizing the Data: Supply Chain Mapping
Mars Science Laboratory (MSL) Curiosity Rover

Linking Respondent, .
Supplier, and Customer
data allows creation of
detailed supply chain
maps for USG programs.

Customer — NASA Jet Propulsion
Laboratory (at center)

Approx. five tiers of the supply
chain are represented

As more data is collected, the
map will grow

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Mars Science Laboratory (MSL) Curiosity Rover
- Detailed View

This level of detail in supply chain mapping
can only be achieved with an underlying
structure that threads sections together
—the Product and Service List.

MSL - Mars ch_&ke__\Laboratory

\
M43 Goanamlqcar boxes

DOC is expanding the use of the data: 0*9«%?@_1‘-?6%———_- ”\8

. Mas . Opamw\\ﬁss\-:—az s Ufﬁ_l 1
*  Map multiple programs at once to R e

uncover interdependencies ms‘.‘&’"\:“;g?ifj'_‘“‘ “‘
+ Identify key nodes in the supply chain Orgg 166 & \“\\__\ o{;bs
* Add financial health metrics to the map i TR
* View the maps geographically " 0};}9
* And more. \p
Otg 84

Partner organizations can tailor these maps
to their specific needs.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Use of Rare Earth and Other Elements for Space-Related
Production Processes or Final Products*

Aluminium

Copper

Gold

Titanium

Tin

Tungsten

Carbon Graphite

Tantalum

Neodymium Magnets
Samarium Magnets
Neodymium

Other Rare Earth Metal or Alloy
Antimony

Yttrium

Other Rare Earth Oxide or Chemical
Mercury

Samarium

Rare Earth Polishing Agents
Gadolinium

Rare Earth Phosphors
Praseodymium

5%

Dysprosium
Terbium
Europium
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%
% of Respondents
* Based on 1,087 total respondents.
Source: U.S. Department of Commerce, Bureau of Industry and Security, 37

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Space-Related Operations Adversely Impacted by

Issues with Rare Earth or Other Elements

Issue Percentage of Respondents
Sharp Changes in Market Price 22.4%
Decrease in U.S. Availability 10.8%
Increased U.S. Demand 7.7%
Increased in Non-U.S. Demand 7.0%
Decrease in non-U.S. Availability 4.8%
Other 2.4%

* As a percentage of 415 respondents utilizing at least one of the elements identified in the survey

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Adverse Impacts on Space-Related Operations due to
Issues with Rare Earth or Other Elements

“Wild swings in rare earth oxides and metals (samarium, neodymium, dysprosium), impacting
pricing and availability of magnets and alloy. This is causing some customers to look to buy these
direct from China to save on cost although in most cases this likely conflicts with export rules.

Some customers have thought about designing rare earth magnets out, but there is not a substitute
in most cases.” — Large company

“Prices for rare earth oxides are 5 to 10 times higher than 2 years ago due to limited domestic
supply and Chinese export restrictions and taxes.” — Very small company

“As materials are harder to come by and due to government and environmental restrictions,
including restrictions on storing, vendors stop making parts; some raw materials are bought outside
of US resulting in higher prices and longer lead times. There are also may be no suppliers left in the
US that makes the raw materials that are needed. “ — Very small company

“Carbon Graphite availability due to Airbus A350/A380 demands.” — Large company

Source: U.S. Department of Commerce, Bureau of Industry and Security, 39
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Manufacturing Capacity Utilization Rates

Respondents were asked to provide:

a) Their manufacturing capacity
utilization rates for 2009-2012;
and

b) An estimate of the minimum level
capacity utilization to keep
production costs from changing
disproportionately to order
volume.

How close are these respondents to
these identified minimum levels?

Proximity of Average Capacity Utilization Rate
to Stated Minimum Utilization Rate

Average is

Lower than

Minimum
15%

Average is
More Than
25% Higher
than
Minimum Average is

25% Equal to
Minimum
11%

Average Average
Within 25% Within 10%
of Minimum of Minimum Average
34% 11% Within 5%
of Minimum
4%

Source: U.S. Department of Commerce, Bureau of Industry and Security, 40
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Most Challenging Type of Outside Support Operations

Raw materials provider

Manufacturing (including assembly)

Material finishing (machining, coating, plating, heat treating, etc.)
Distribution/brokerage/reseller/retail
Testing/evaluation/validation

Inspection and quality control

Research and development

Information technology (software, hardware, installation)
Provider of services not specified elsewhere on this list
Product and design engineering (tooling, new processes, etc.)
Professional services (legal, accounting, consulting, etc.)
Material preparation (casting, forming, molding, forging, etc.)
Integration (product, systems integration)
Maintenance/aftermarket/repair/refurbishing services

Manufacturing systems development and management

0 50 100 150 200
# of Responses

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Encounters with Counterfeits

* From 2009-2012, 90 respondents
encountered counterfeits in some form.

e Of these, 48 respondents do not e of
have a formal, written protocol for

handling, documenting, and Electronics 52
reporting incidents of counterfeits Materials (metals, alloys, elements, etc.) 14
P 8 ' Other types of Counterfeits 9
Software 8
 Overall, 78 percent of respondents do Power source or energy storage equipment 6
not have a formal protocol for hand“ng Testing procedures and/or documentation 6
counterfeits. Fasteners 5
Mechanical systems (hydraulics, gear boxes, 3
etc.)
e 70 percent of respondents involved in Systems/sub-systems (navigation, ,
manufacturing (including assembly) do communication, propulsion, etc.)
not have a formal protocol for handling
counterfeits.
Source: U.S. Department of Commerce, Bureau of Industry and Security, 42

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



# of Respondents
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Support for USG Agencies*

NASA USAF US US Other DOE NOAA MDA FAA DARPA Other NSA NRO CIA
Navy Army DOD

B Space-related ™ Non-spacerelated = Both  ® Unknown Type of Support

* This identification of support is not tied to a specific USG program.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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# of Respondents

Respondents Supporting Multiple USG Agencies*
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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# of Respondents
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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# of Respondents

Self-ldentified Small Businesses
Supporting Multiple USG Agencies*
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Compatibility of USG Space-Related Products/Services with
Commercial Space-Related Products/Services

Less than 25%
13%

Not Applicable
46%

Over 50%
8%

Near 100%
19%

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Compatibility of Respondents’ Space-Related
Products/Services with Non-Space related Products/Services

Less than 25%
Not Applicable 16%
40%

25-50%
7%

Over 50%
10%

Near 100%
17%

Source: U.S. Department of Commerce, Bureau of Industry and Security, 48
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Respondents’ Willingness and Capability to Provide Specialty, Low-Volume
or One-Time, Space-Related Products/Services to the USG

Themes:

Contracting
* Quicker and cleaner
* More direct (less use of primes)

Variability of Funding
* Consistency
e Better communication of
strategic planning
 Demand forecasting

Broader Customer Base
* Relax U.S. export controls

Not
Capable,
but Willing Neither
3% Capable
Capable, nor leling
but not 15%

Willing
2%

Capable
and Willing
80%

Source: U.S. Department of Commerce, Bureau of Industry and Security, 49
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Steps the USG Can Take to Incentivize the Provision of Specialty, Low-
volume or One-time, Space-Related Products/Services

Theme: Contracting

“Almost 100% of our space related sales are custom designed and manufactured equipment for space simulation
(thermal chambers). It would help us if contracts required more evidence of previous success because we've lost
contracts to suppliers who bid lower than we did because they had never made similar systems and had no idea of
the work that was involved.” - Very small company

“...The government contracting mechanism was vastly more efficient and easier to understand then that provided
by the subcontract management company. Why not further simplify such contracts to make it even easier for
small businesses, and let NASA directly contract as often as possible?” — Very small company

“DARPA has a cyber fast-track program that can make a decision and put small businesses on contract within 2
weeks of receipt of proposal. If the space-related government did that, we could give them more responsive
service.” - Very small company

“Although unlikely, directly contact us about opportunities. Our organization does not have time available to try to
navigate the complicated bidding process.”- Very small company

“Please do not waste my time or my team's time...and contract directly with the company instead of using a
contractor. The bullying tactics being used and the hundreds of hours of time wasting busywork they require has
led to several no-bid responses to contracts that only [we] could perform. Last year, | spent TEN MONTHS
negotiating with one of the large prime contractors for ONE instrument sale. Their terms were completely
unacceptable. In contrast, the same type of sale to an export customer took less than two weeks, the contract
was 4 pages long (instead of 27!) and was in two languages...| have had our government prime contractors take
more than 6 months to pay on services contracts where | had been paying employees for the hours worked under
that contract. I've been told from other small business owners that this has become the norm. -No thank you.” —
Very small company

Source: U.S. Department of Commerce, Bureau of Industry and Security, 50
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Steps the USG Can Take to Incentivize the Provision of Specialty, Low-
volume or One-time, Space-Related Products/Services

Theme: Variability of Funding

“Get Congress to pass the national authorization and appropriations bills on time so our Government
contracts don't get constipated during Continuing Resolution Authority (CRA) scenarios! We recently had
to lay off high-tech staff for whom we couldn't cover payroll despite having been selected for NASA
contracts that would have covered their payroll -- NASA couldn't award the contracts due to CRA. in other
cases, we've had severe cash flow crises when incremental funding on existing contracts was delayed due
to CRA. It's insane that we can't depend on the Government to fund us on time for effort for which we
we're staffed on the basis of selected or awarded contracts.” — Small company

“More consistent funding. We waste a lot of time bidding for projects that never get funding.” — Medium
company

“Establish a space policy to require interagency interoperability of space-related product. Aggregate
hardware demand and collaborate with demand forecasting and planning while pooling funding with
similar product. Eliminate redundant procurement, logistics processes, and sources of supply. Pursue agile
manufacturing and supply chain management/Product Lifecycle Management disciplines” — U.S.
Government Agency

Source: U.S. Department of Commerce, Bureau of Industry and Security, 51
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Steps the USG Can Take to Incentivize the Provision of Specialty, Low-
volume or One-time, Space-Related Products/Services

Theme: Broader Customer Base

“At this point, international space or privately-funded space activities would be the only alternatives to
sustain our company if the US government became a low-volume customer of ours. ITAR stands as a
barrier to the international customer base, and the privately-funded space activities are still very
immature.” — Very small company

“Clearly define the difference between space-related products that are ITAR vs. EAR controlled.” — Large
company

“Current barriers include space-related products/services being under the State department (ITAR) rather
than Commerce (EAR) and the requirement for validated EVM (which is inconsistent with federal cost-
principles for educational institutions).” — University

Source: U.S. Department of Commerce, Bureau of Industry and Security, 52
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Potential Impacts of a Sudden Decrease in USG Space-Related Demand

Pursuit of other U.S. customers

Pursuit of new product/service lines

Loss of personnel with key skills

Reduced participation in U.S. Government contracts
Decreased research & development expenditures
Decreased capital expenditures

Disproportionate reduction in sales revenue
Increased product/service costs

Pursuit of other non-U.S. customers

Reduction or elimination of particular product lines
Loss of organization viability or solvency

Elimination of all participation in U.S. Government contracts

Sale of key production equipment

Other
1 |
0 100 200 300 400
# of Respondents
Source: U.S. Department of Commerce, Bureau of Industry and Security, 53

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Self-ldentified Dependency on USG Space Programs

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Percent of Respondents Dependent on USG Space-Related

Programs by Primary or Additional Business Line

Professional services (legal, accounting, consulting, etc.)
Integration (product, systems integration)
Testing/evaluation/validation

Research and Development

Information technology (software, hardware, installation)
Product and design engineering (tooling, new processes, etc.)
Other services not elsewhere on the list

Inspection and quality control

Manufacturing systems development and management
Maintenance/repair/refurbishing services

Material finishing (machining, coating, etc.)

Material preparation (casting, forming, etc.)
Manufacturing (including assembly)

Raw materials provider

Distribution/brokerage/reseller/retail

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Dependency on USG Space Programs

“Government programs historically provide cutting edge technology opportunities that develop skills, tools, high
level technical talent. These programs support the continued evolution of high technology products.” — Large
company

“University-based space science is almost entirely assistance/procurement funded and requires government
programs to be viable.” — University

“In our field of research, i.e., cryogenics and cryocoolers, we highly depend on Government space-related
programs. Commercial markets for our type of services and products are very limited. Future commercial space
programs that include exploration may apply our technologies.” — Very small company

“Our business base is diverse enough that we would not become unviable if our space-related programs were to
end or decrease. We would, however, suffer substantial harm to our business as space-related programs make up
more than 50% of our business. We would certainly experience significant personnel lay-offs.” — Large company

“Our organization is aligned to core and high priority space programs to minimize our exposure to cancellation of
current space related programs. In the event of a cancellation a program we support it is highly likely that most of
our talented staff would find work in other less priority programs. However, | would expect our business base to
be less stable and thus our viability as a corporation would degrade. “ — Very small company

“Yes...we miss the Space Shuttle” — Very large company

Source: U.S. Department of Commerce, Bureau of Industry and Security, 56
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Potential Impacts of a Sudden Decrease in USG Space-Related Demand
— Respondents Providing Space-Related Support

Loss of Personnel with Key Skills

Pursuit of Other U.S. Customers

Pursuit of New Product/Service Lines
Decreased Capital Expenditures

Decreased R&D

Reduced Participation in USG Contracts
Reduction in Sales Revenue

Increased Costs

Pursuit of Other Non-U.S. Customers
Reduction or Elimination of Product/Service Lines
Loss of Viability or Solvency

Elimination of Participation in USG Contracts

Sales of Key Production Equipment

7.0%

6%

0%

10%

20% 30% 40% 50% 60% 70% 80%
% of Respondents Foreseeing an Impact on Their Organization

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

90%

100%

57



Potential Impacts of a Sudden Decrease in USG Space-Related Demand
— Respondents Providing Space-Related Support

Loss of Personnel with Key Skills

Pursuit of Other U.S. Customers

Pursuit of New Product/Service Lines
Decreased Capital Expenditures

Decreased R&D

Reduced Participation in USG Contracts
Reduction in Sales Revenue

Increased Costs

Pursuit of Other Non-U.S. Customers
Reduction or Elimination of Product/Service Lines
Loss of Viability or Solvency

Elimination of Participation in USG Contracts

Sales of Key Production Equipment

0%

10% 20% 30% 40% 50% 60% 70% 80%
% of Respondents Foreseeing an Impact on Their Organization

W NASA mUSAF ®ENRO

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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USG Agencies with the Greatest Percentage of Respondents Expecting Impacts

from a Sudden Decrease in USG Space-Related Demand

Most Impacted Among Respondents Providing Most Impacted Among Respondents Providing
Space-Related Support: Non-Space-Related Support:
1. NRO 1. NGA
2. NGA 2. NRO
3.CIA 3. MDA
4. DARPA 4. DARPA
5. DDRE 5. NSA
6. NSA 6. DDRE
7. NOAA 7. FAA
8. MDA 8. DOE
9. FAA 9. U.S. Air Force
10. U.S. Army 10. U.S. Army
Source: U.S. Department of Commerce, Bureau of Industry and Security, 59

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Continued Desire to Work With the USG

19 percent (206 of 1,087) of respondents said that variability in demand from the USG for space-related
products and services have somewhat or significantly adversely impacted their desire to serve these
customers.

Adverse Impacts:

*  “Variation in year-to-year R&D budgets over the last 2 - 3 years due to changes in program
priorities, federal budget pressures, cancellation of key programs has had a significant negative
impact on our business stability over those years. Hiring and other long range investments have
been strongly affected” — Very small company, Georgia.

*  “The decrease in USG space programs has fundamentally changed the outlook for several of our
clients and just as importantly it has significantly impacted several potential clients resulting in a
drastically reduced demand for services we provide. Consequently, while we are still interested in
this segment, the market outlook is much more somber than it was just 2-3 years ago” — Very small
company, Texas.

*  “Desire unchanged, just fewer opportunities” — Very small company, Nevada.

*  “Thisis the work we do and we love it. We do it by choice. We are very dependent on the US
government, but we couldn't do the same work in any other context. So we just keep doing it, even
if it's not always stable. A lot of great talent is leaving the industry because of this, though. The
massive NASA layoffs of last year are a sad example of that” — Very small company, Texas.

Source: U.S. Department of Commerce, Bureau of Industry and Security, 60
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Change in Space-Related Customer Demand
for Respondents’ Business Lines (2009-2012)

252

Manufacturing (including assembly)

Research and development

Product and design engineering (tooling, new processes, etc.)
Testing/evaluation/validation

Integration (product, systems integration)
Distribution/Brokerage/Reseller/Retail

Information Technology (software, hardware, installation)
Maintenance/aftermarket/repair/refurbishing services
Professional services (legal, accounting, consulting, etc.)
Material fininshing (machining, coating, plating, heat treating, etc.)
Other services not specified

Inspection and Quality Control

Manufacturing systems development and management

Raw materials provider

Material preparation (casting, forming, molding, forging, etc.)

0 50 100 150 200 250 300
# of Respondents

® No Change in Demand B Decrease in Demand M Increase in Demand

Source: U.S. Department of Commerce, Bureau of Industry and Security, 61
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Net Change in Space-Related Customer Demand
for Respondents’ Business Lines (2009-2012)

Inspection and Quality Control

Information Technology (software, hardware, installation)
Raw materials provider

Manufacturing systems development and management
Professional services (legal, accounting, consulting, etc.)
Integration (product, systems integration)

Material preparation (casting, forming, molding, forging, etc.)
Distribution/Brokerage/Reseller/Retail

Other services not specified
Maintenance/aftermarket/repair/refurbishing services
Testing/evaluation/validation

Material fininshing (machining, coating, plating, heat treating, etc.)
Manufacturing (including assembly)

Product and design engineering (tooling, new processes, etc.)

Research and development

| | |
-40 -30 -20 -10

Net Change in # of Respondents
(Increases in Demand — Decreases in Demand)

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Billions
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Millions
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Millions
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Millions
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$1,000
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—o—Total USG Space, Defense
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Utilization of U.S. Export Control System
(ITAR/EAR) for Space-Related Products/Services

Yes, | utilize
them
frequently
(more than
once per year)
18%

Yes, but
infrequently
(less than
once per year)

10%

No, not at all
72%

Impacts of U.S. Export Regulations on
Space-Related Products and Services

Incentivized non-U.S. organizations to “design-out” or
avoid buying U.S. origin space-related products or
services

Avoided the export of space-related products or services
subject to EAR-related controls

Incentivized non-U.S. organizations to offer “ITAR-free”
space-related products or services

Contributed to the creation of non-U.S.
companies/business lines in direct competition with the
organization’s space-related products or services

Caused the abandonment or alteration of space-related
business lines

Caused re-location of space-related production/R&D
facilities outside the United States due to regulatory
burdens

* Based on 301 respondents that selected “Yes” to utilizing U.S. export controls

for space-related products.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

% of
Respondents*

Avoided the export of space-related products or services
subject to ITAR-related controls

37.5%

31.2%

26.2%

24.6%

19.3%

13.0%

3.0%
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Products and Services Provided by Respondents Utilizing
U.S. Space-Related Export Controls

O: Services

P: Research & Development

J: Electronic Equipment

M: Materials, Structures, and Mechanical Systems
C: Navigation & Control

L: Software

D: Communications Systems

F: Payload Instruments & Measurement Tools

A: Spacecraft & Launch Vehicles

B: Propulsion Systems & Fuels

G: Ground Systems

E: Space Survivability, Environmetal Control/Monitoring, and Life...

N: Manufacturing Tools & Specialty Equipment
I: Power Sources & Energy Storage
K: Computer Hardware & Robotics

H: Non-Earth Based Surface Systems

645

0 100 200 300 400 500 600
# of Product/Service Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Millions
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R&D Expenditures by Respondent Type
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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S Millions

Space-Related R&D Expenditures by Respondent Type
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Source: U.S. Department of Commerce, Bureau of Industry and Security, 74
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



% of Respondents in Each Category
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Respondents Experiencing Moderate or Significant Adverse Impacts to

R&D Due to Reductions in USG Space-Related Spending

77.9%

All respondents Respondents with R&D  Respondents with Space- Respondents Dependent
Related R&D on USG Space Programs

M Current/Past Impact ™ Future Impact

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Adverse Impacts on R&D due to
Reductions in USG Space-Related Spending

“If space related spending is reduced, this will have an adverse affect. However, if budgets are
reduced in certain government agencies (e.g. NASA) and applied instead to more efficient private
sector companies (e.g. SpaceX) there will be little disruption and many benefits.” — Very small

company

“Our faculty and students interested in pursuing advanced degrees and careers in planetary -
and/or space-related science must gain hands-on experience working with authentic NASA and/or
mission-related data. A reduction in funding for these programs will adversely affect the potential
for our faculty and students to access and gain experience in the field.” — University

“Reduction in NASA human spaceflight (MPCV and SLS) contracts has effectively eliminated
internal Research and Development activities.” — Very large company

Source: U.S. Department of Commerce, Bureau of Industry and Security, 76
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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% of Respondents
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Source: U.S. Department of Commerce, Bureau of Industry and Security, 78
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Thousands of FTEs
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* Excluding universities

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Unfilled Vacancies for Skill Positions

We asked respondents to identify how many unfilled vacancies they currently have for the following

positions:

— Engineers, Scientists, and R&D Staff
— Production Line Workers
— Testing Operators, Quality Control, & Support Technicians

372 respondents (34 percent) currently have 5,796 vacancies for these positions.

Vacancies by Organization Size/Type

Very Small
Small
Medium
Large
Very Large

Universities

Vacancies by State (Excluding Universities)

267
Other
76 28%
512
995 Texas
3%
2,517
Tennessee
1,429 %
Maryland
5%
Pennsylvania h
5% Massachusetts 6%
6%
Source: U.S. Department of Commerce, Bureau of Industry and Security, 82

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 10 Issues and Challenges Affecting Respondents’ Long-Term Viability

Domestic Competition
Proposed Cuts to U.S. Government Space Programs
Labor Costs
Variability of Demand
International Competition
Government Acquisition Process
Government Regulatory Burden
Health Care
Skills Retention

Taxes

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

* Based on a weighted score.
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Respondents Interested in Available USG

Assistance Programs and Services

Program # of Respondents

Business development 219
R&D programs 168
SBIR and STTR contracts 141
Global export opportunities 126
Manufacturing technology development 122
Export licensing (ITAR/EAR) 121
Financing 107
Training Opportunities 107
Marketing assessment skills 95
Product/service development 83
Government procurement guidelines and e- 82
commerce

Patents and trademarks 65
Energy and environmentally conscious 59
manufacturing

Country Commercial Guides 20

Leverage existing USG resources to give something back to survey respondents.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Appendix

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product Areas Provided by Respondents

Microsatellites

Satellite or spacecraft buses

Medium launch vehicles (2,000 - 20,000 kg payload)
Remote sensing and imaging satellites

Surface rovers

Unmanned space exploration spacecraft

Space habitats

Heavy launch vehicles (20,000 - 50,000 kg payload)
Manned spacecraft

Small launch vehicles (<2,000 kg payload)
Communications satellites

Search and rescue satellites

Super-heavy launch vehicles (50,000 kg+ payload)
Other spacecraft/launch vehicles

Landers

— Spacecraft & Launch Vehicles

0 2 4 6 8 10 12
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,

U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

86

14



Top 15 Product Areas Provided by Respondents
— Propulsion Systems & Fuels

Liquid rocket motors, engines, and their components
Cryo fuel transfer, storage, and equipment

Solid rocket motors, engines, and their components
Nozzles

Propellant tanks

Other space-related propulsion systems

Chambers

Non-Toxic Monopropellant propulsion systems and their components
Igniters

Cold gas propulsion systems and their components
lon propulsion systems and their components
Thrusters not specified above

Solar electric propulsion systems and their components

Hybrid rocket motors, engines, and their components (including HTPB-based...

Fuels oils

4 6 8 10
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product Areas Provided by Respondents
— Navigation & Control Equipment

Guidance, navigation, and control equipment and components
Telemetry equipment and components

Actuators

Other space-related navigation and control equipment and components
GPS equipment

Altitude determination and control sensors (including altimeters)
Gimbal systems and equipment

Radar systems

Accelerometers

Altitude determination and control equipment and components
Light Detection and Ranging (LIDAR) systems

Entry, decent, and landing systems

Inertial navigations systems

Star trackers

Reaction/momentum wheels

0 5 10 15 20
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Product Areas Provided by Respondents
— Communications Systems

Antennas/antenna systems

Signal amplifiers

Other space-related communications equipment and components
Signal receivers and transmitters

Signal converters

Optical communications systems and components (excluding fiber optic cables)
Microwave systems

Multiplexers and demultiplexers

Communications security/cryptologic equipment

Routers

Transponders

Relay equipment

Lunar wireless network

0 5 10 15 20 25 30 35
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 89
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product Areas Provided by Respondents
— Space Survivability, Environmental Control/Monitoring, and Life Support

Cryogenics/cryo-coolers

Pressure control equipment

Cooling systems

Insulation

Thermal monitoring

Heat shields

Other space survivability systems or components

Oxygen supply systems (including recovery and filtration equipment)
High pressure oxygen supplies

Space suits and related equipment

Atomospheric monitoring

Heaters and radiators

Hygiene and waste removal and recovery systems

Space safety/abort systems (destruct receivers, escape systems, etc.)

Ablative armor/plating

0 2 4 6 8 10 12 14
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 90
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product Areas Provided by Respondents
— Payload Instruments & Measurement Tools

Other space-related instruments or sensors

Electrical and electical properties testing and measurement instruments
Miscellaneous laboratory equipment and supplies
Telescopes

Spectrometers

Infrared detectors

Environmental chambers and related measuring equipment
Physical properties testing and inspection equipment
Visible detectors

SWIR detectors

LWIR detectors

MWIR detectors

Meterological instruments and apparatus

Chemical analysis instruments

Near-IR visibile detectors

0 5 10 15 20 25
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Product Areas Provided by Respondents
— Ground Systems

Other space-related ground systems

Ground-based communications equipment (terminals, relays, etc)

Ground tracking, telemetry, and control equipment

Ground antennas

Simulation and/or training machines

0 5 10 15 20 25 30
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 92
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.

35



Product Areas Provided by Respondents
— Non-Earth Based Surface Systems

Dust management systems (mitigation and removal)
Oxygen and water extraction from regolith

Other non-Earth based surface systems and equipment
Dust tolerant connectors

Regolith excavation and handling

Mineral mapping systems

Volatile (H, C, N, He) extraction from regolith

Lunar excavation

Surface habitation systems and equipment

0 1 2 3 4 5 6
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Product Areas Provided by Respondents
— Power Sources & Energy Storage

Wires and cables (electrical)

Batteries (lithium ion, nickel hydrogen, nickel cadmium, silver zinc, etc.)
Electrical converters

Solar electrical power systems, equipment, and components
Transformers

Other space-related power sources/energy storage systems

Other energy storage devices

Generators

Radioisotope thermoelectric generators

0 5 10 15 20 25 30 35 40
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 94
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Top 15 Product Areas Provided by Respondents

Circuit boards

Connectors

Other space-related electronic equipment

Switches (coaxial, radio frequency, video, etc.)
Integrated circuits/semiconductors (excluding ASICs)
Fiber optics (conductors, cables, switches, assemblies, etc.)
Radiation hardened/tolerant electronics

Lasers and laser systems

Diodes

Optoelectronic devices and associated equipment
Application-specific integrated circuits (ASICs)
Resistors

Coils and transformers

Relays and solenoids

Capacitors

— Electronic Equipment

0 5 10 15 20 25 30 35
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Product Areas Provided by Respondents
— Power Sources & Energy Storage

Computers and data processing equipment

Data handling and input/output storage devices
Displays/monitors

Robotics and autonomous systems

Fault tolerant computing

Data terminal equipment

Other space-related computer hardware and robotic systems
High performance super computers

High dexterity manipulation systems

0 5 10 15 20 25 30 35 40 45 50
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security, 96
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.



Product Areas Provided by Respondents
— Software

Modeling, analysis, and visualization software

Simulation software

Ground system software

Other space-related software

Communications software

Data mining and knowledge management software

Navigation and control software

Mission planning software

Mission automation and execution software

Payload instrument software

Environmental control and monitoring software

Propulsion system operating software

0 10 20 30 40 50 60 70
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product Areas Provided by Respondents
— Materials, Structures, and Mechanical Systems

Precision machined parts

Plates, sheets, etc. (specify materials to the right)

Other space-related materials, structures, or mechanical systems
Bars and rods (specify materials to the right)

Pipes and tubes (specify materials to the right)

Gaskets (o-rings, washers, etc.)

Fasteners (screws, nuts, bolts, clips, brackets, rivets, etc.)
Chemicals

Couplings, connectors, and fittings

Composite-based structures

Adhesives

Optical coatings

Composite materials

Resins

Protective coatings

0 10 20 30 40 50
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 Product Areas Provided by Respondents
— Manufacturing Tools & Specialty Equipment

Other machinery utilized for space-related manufacturing/servicing
Welding, soldering, riveting and brazing equipment

Test stands

Clean work stations, controlled environments and related equipment
Bending and forming machines

Semiconductor, microcircuit, and printed circuitboard manufacturing machinery
Space vehicle maintenance, repair, and checkout specialized equipment
Milling machines

Tooling kits and equipment

Thermal vacuum chambers

Computer Numerical Control (CNC) systems

Hydraulic, pneumatic, and mechanical presses

Grinding machines

Lathes

Boring, broaching, drilling, and tapping machines

0 5 10 15 20 25 30 35 40
# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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Top 15 R&D Areas Provided by Respondents

Modeling, simulation, information technology, and processing
Other space-related research & development focus
Theoretical and scientific R&D

Payloads, science instruments, and sensor systems
Materials

Communications and navigation

Nanotechnology

Atmospheric/suborbital research

Structures

Robotics and autonomous systems

Thermal management systems

In-space propulsion technologies

Launch propulsion systems

Space power and energy storage

Biomedical research

104
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# of Products and Services Areas Provided

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data — October 2012.
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